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Major Tectonic Features of SumatraIndo-Australian Tectonic Plates

Arrows show relative plate movements



Receiving the 28” High Resolution Geometry + IMU Survey Tool



28” High Resolution Geometry + IMU Survey Tool



Most significant geometric features found in the pipeline 

List of Bending Strain Areas Identified from IMU Analysis



Plots of Bending Strain for Feature BS1 (Max. Bending Strain 0.33%) 



Phase Difference

Ground at Time A

Ground at Time B (After 
Disturbance)

Wave at Time B

Wave at Time A

Visual Representation of the Phase Difference in Interferometric SAR processing



Categories and examples of Geohazards that typically pose risks to Pipelines

Geological Category Specific Geohazards

Seismic Faults, Liquefaction, Lateral Spreading, Tsunami.

Geotechnical Landslides, Slope Creep, Karst, Subsidence, Mining.

Hydrotechnical Channel Migration, Flooding, Vertical Scour, Lateral 

Scour.

Erosional Headcuts, Downcutting, ROW Washouts, Erodible Soils.



Schematic of types of Analyses used for different Geohazard assessments



Clockwise from Top, Hydro-technical 

(Channel Migration), Erosional (ROW 

Washout) & Seismic (Faults).   



Location of Bending Strain Areas identified from IMU Analysis



Tabulated Ground 

Displacement data along 

pipeline section obtained from 

Differential InSAR processing

Visual representation of 

Ground Displacement data 

near Coal Mine



CONCLUSIONS

• This project successfully evaluated an integrated, two-method approach to the measurement of 
ground movements and other geohazards near a pipeline

• Based on a combination of IMU and SAR data, small ground movements were used to calculate 
bending strains in ground-disturbed areas

• While no structurally significant pipeline strains were found, the project clearly confirmed the value 
of integrating IMU and SAR data to increase the confidence of the data analysis

• As anticipated, dense forest cover led to signal coherence loss in some areas due to dispersal of the 
radar signal by the forest canopy. Despite this, results were highly encouraging

• Further development of the combined IMU/SAR methodology is already underway in a partnership 
between Inspipe Integrity Ltd. and Satsense Solutions Ltd.

• Future work will refine the technologies and methods involved, including analysis of historical data 
for each method to enhance the predictive capabilities of the integrated analysis
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